Detection of trypsin- and chymotrypsin-like proteases using p-nitroanilide substrates after sodium dodecyl sulphate polyacrylamide gel electrophoresis.
Specific chromogenic p-nitroanilide substrates have proved useful for localizing proteolytic enzymes, such as trypsin, chymotrypsin and elastase after separation by agarose gel electrophoresis and when immobilized on nitrocellulose. This procedure was further developed for use with sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE). After SDS-PAGE, proteins were transferred electrophoretically to a nitrocellulose membrane. The membrane was incubated for 10-60 min with Bz-Ile-Glu-Gly-Arg-p-nitroanilide as a substrate for detection of trypsin-like proteases and with MeO-Suc-Arg-Pro-Tyr-p-nitroanilide for detection of chymotrypsin. The yellow p-nitroanilide released at the site of proteolytic activity was converted into a visible and stable red azo dye. By this method was identified and determined the molecular weight of a trypsin-like protease that occurs at high concentrations in mucinous ovarian tumour cyst fluid together with its specific inhibitor peptide, tumour-associated trypsin inhibitor (TATI). The method was also used to visualize trypsin and chymotrypsin in human pancreatic juice. Using the trypsin substrate, three proteolytic bands, corresponding to Mr of 22,000, 24,000 and 26,000 daltons, were visualized in pancreatic juice, while the proteolytic zones in cyst fluid had Mr of 25,000 and 28,000 daltons. With the chymotrypsin substrate, a band of 29,000 daltons was visualized in pancreatic juice, whereas no activity was detected in cyst fluid. By incubation of the blotted cyst fluid proteins with 125I-labelled TATI, a pattern of bands at 25,000 and 28,000 daltons was detected identical to that obtained with the chromogenic substrate.